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nr*a i ] 

TIB-«^[l]*fctt[2]T*StiSii:€:4f«i:*r«IK«^*n'fe>flj-&«J. 
[fls 1 1 




(5$[l]fc<J:tf [2Hc£vnT> R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 R 8 > R 9 
, R 1( \ R 11 , R 12 > R 13 , R 14 tt#*, Jfcfc**ak <r-f &3Btf ft 



1 



ftt$E<8 2003-3020641 



4#2 002-339670 




~4<Dg$n?&£- ^:[2]^Cfe^SA^*^fII^$:•g•^T*V^T : feJ:V^^M^• 
IWB-**[l]*fcW:[2]K:J3V^T, R 6 , R 7 , R 10 . R n #HWr 
10 i:R n ^Sv%{c^bT^$:^bTV%sri:S:#^ti:t-S»#^i £ fete 2 

s 



5 ] 

(a) n ^ i~3 oDv>-rn^ i T%Kmm<D%m* z n * y^m 

(B) (B-D **£J*m#4fc 

(b-2) «»y;bS-*Atf*$/fb#«K 

(B-3) *#a-fe>fl:^% (A) h^LT-r^>*fS:^m-rs^^ 

n & e> s «n s 4> & < h % i m<z>ik&® il & e> & & # v v 4 y m^mmm, 

©4>&< \/y£fc.tezfu\f\/yx*&ZZhLltmn£:irZ>*l/7>t 

yo&tt&o 
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[0 0 0 1] 
[0 0 0 2] 

l/7^f >&St#*S9»Klfi^'r«*S«, W. Kaminsky£>{C«J:oT7>f V9 9*r 
4 (Angew. Chem. Int. Ed. Engl., 24, 507(1985)) SftTJ^Sfc 

, J. A. EwenfefC ioT^ ^ n-k>M^C7)^"nif (J. Am. Chem. 

Soc., 110, 6255(1988)) 3*lTV^„ Z. <DMmiZZsy^*9 9*7-4 V 9M&W 

l"<)W%>Z>a W. KaminskyPjlCfeoT^^M^^ai^^^M-^^ 

£ (Makromol. Chem., 193, 1643(1992)) 3ftTV^#,_ Jf>»y m^'lilC «a&C 

-err*, H*«±©fi^*stt&#^ 

[0 0 0 3] 
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4^2 0 0 2-3 3 9 6 7 0 



[0 0 0 4] 

[0 0 0 5] 

R 2 R 3 




[11 



[0 0 0 6] 



R 2 JR 3 




[2] 



4 



»2 00 3-3 0 2 0 



^2 0 0 2-3 3 9 6 7 0 

i R 2 R 3 R 4 R 5^ R 6^ R \ R \ R 9 
. 0 R ll R 12 R 13 R 14 tt *«, ***** *********** 



[0 0 0 8] 



B [BlE#2 0 0 3-3 0 2 0 
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y^fl/^ n-s\3ri/)Vm. n-/\^;i/S> n-:*?^;^ n-;r.M, n-f*- 

jum. .3-**JV<y^jim. l,l-p3L*-fr'7u}£JvMh .i*i-V**-Jv7m& 
i-^^;i/-i-^ntr;v^;^, l.i-^ntr^^^a, i,i-*?:*^;i/-2-*^;i> 

^r-fitfSi:it«, hy^^>>UM, h'jx^s/i;M, V7x.z. 

[0 0 0 9] 

— fifcs; [ i ] t f=. it [ 2 ] ~emt> t$ti£*$&m<DmM* $ u -t yfci$ma> yjvTt v 

-^K&^JCfc^T, R 6 > R 7 - R 10 , R U ^e>M«ti.-5^©HoJ^_h<DStt 
Rr«rJC**JK : ?'*ett*V^fc3S«#*U<, R 6 , R 7 , R 10 , R U (DEgo(3!)S^im 
^{C^jg^t?tt^^r t^KiC^^ L<, R 6 i:R 7 ^2VMC^bT^&^ 
U R 10 i:R 11 ^SV^^C^bT^5:^UTV^Sril^4t^C« : * LV> 0 ZloCD 
"T^M&oTV^tiJ:^,, 3© J: ^ fry JV* It—Jim&^t bttt, A 

#»ict«5— «5$ [ 3 - 1 ] * & [ 3 - 2 ] t> -zfrzyfrxv 

[0 0 10] 

[ft 5] 




• • • [3-1] 



[0 0 11] 
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ffiSEff 2 0 0 3-3 0 2 0 6' 
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[ft 6] 




[3-2] 



o 

-ch(ch 3 )-. -c(ch 3 ) 2 -. v»n^u^«. ^» * 

,L , ,,hi - -o(o,hj.-. Mama***-* 0 *** 

■-C (CH 3 ) (C 6 H 5 ; - 5 2 

7 ffiMf 2 0 0 3-3 0 2 0 





ft 
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a v > n ^ > * & it y /i 3r Ji>m -e & § z. n £ t v % „ 

[0 0 14] 

*mw<Dl&$.L^mm**U'tyi\:&m}ii'X. 5£ [3-3] -e^^tis^-^ 
^^^t^^t:Kn^>y7^l/>, s£ [3-4] i?;^;*;ft<5# * 

h^fc KQi?i'^n^>^7^1/>> &<fctf5S; [3-5] 
>V7Mb>l:igtS3i:^t^S 0 
[0 0 15] 



[ft 7 3 




♦ • • [3-3] 



[0 0 16] 



[ft 8] 




[0 0 17] 
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^2 0 0 2-3 3 9 6 7 0 



[ft 91 




[3-5] 



9 



(WE* 2003-3020 



#2 002 — 339670 



#-7)\/jtV~)V) V)l>n~y 9 u U V (p-h'J;i/)' tTrVyd/Zw* 
y ZV^—Ji) (tf 2 # ji-7- h *5 Fu*?i/#w<y#y M v Vfr n 
-V&wuy K, t?^)i**vy(i/2uKy#V^-fr)(7t? Zi^^r • 

f-VTry(*/?w<y$ i?x-^) w—jv) t?jv 3 n 17 a *; # n y 

F> S/^ n^x^ri/y fXi/f n^># P^~ji/)(i?s<y\ry)i3ru~)i) 
□ x^A^^ny K, T^v>^y^>(>>^n^>^f^xri;i/)(^^>^7vny 

^ v > ( ? n y * V x (i?/<W7;i/t^-^) n-^A^^n'J 

rr-i7A^^nyK. 2? (p-h'J;i/) uy(*/2 v<y# 

x-^)(i?/Oi/7Mi/-^) ^Vbzi^^A^^n y h\ i/pu^y^v^y 
( */ ^ n ^ y X i?xnM # # ^ # # t K n y i/ yfr* U— jv) /^ y 

t^^kKn^>!/7MUx;i;) A7X7A$?^nU K, Tf^y^Vry 
(J/^n^^yxx^^^^M^^t KD^>^/7^tVx;v) 
•7 — 9A^ny K, ^e^^^n^^y ^fWfl^>(i/^D^>^xx^ 

**jv*^vy(i/9u^y$i?^—;\,)(*9#*^fr*9$\i\zu*?r<y\/y 
fy*V~)V)?\7 — yI*y>7U y K> ^x-^^uvCs^n^^xxvi/ 
Ktf***^;!/;* ##tx Kn^Vi/7^*v^) /\:7— ?A$;#n y *; 

(p- hy/i/) a ^>#$;x:i7i/)(:*****/i/:4-#*t£ Kns?^ 

> !/7^uxi^) s\y=LV2±*?#u y K> ^x^;i/*^-i/;y(S/#n^>#s? 
xx;v) et * # ;* # # t: K n S^'O y*y M v x /N:7x?A$?*ny 

F> S/^n^v^y^CS/^n^^yxx^) Kni? 

^>y7;i/^-uxi;i/)^^~i7A^^ n y h\ */#w\*r*/v Tyis/puKy* 
s?xx;t,) 9 %\l Kn ps<y v*yj\,* u # x ? a n 
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> ( */ ? n *C > # 2? xi;i/) (;*- >; $ * V Z \L K n ¥K y -J V Jl* U-JV) 

^ ^ f ^ b Kn i?^> ^/7;w ?-#—Vk,V9 n y N\ ^x^;i/ 
^i/XS/^n^* - ^ # ;* ? # ti K n s?-* :/ x J ~7frHr u 

[0 0 19] 

WOO 1/2 7 1 7 4#4fcK##W r e>#l*. —«j£[lh [2)<Dtf>&m* 

*f-K«ll]lDj»l#ft#« (4) tt, «&g [A] [B] <J***>t&* 
[0 0 2 0] 



ffit£3# 2003-30206 



(^20 0 2-339670 



IflS 1 1 1 





or 



C7) 




or 





[0 0 2 3] 



1 3 



[flJM*2 0 0 3-3 0 20 



§^2002-339670 




[0 0 2 4] 



ffifE#2 0 0 3- 3 0 2 0 



^2 0 0 2-3 3 9 6 7 0 




R 2 . R 3 



(13) 




R 8 

(14) 



-&T?=fe<fcVN £fc> (5) > (17), ^l*;**^' 

o ) 

[0 0 2 5] 

15 miiE#2 0 0 3- 3 0 2 0 
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JM» CA3 , LB] . LCI ftfelt CD] ^bWT**J • 

***** r**»« 

S*J*^^ r*wltlW«)W»««i-**«»<^ ****** 

iJliUl. LB], [C]*tt[D]^fttHWU 
) (14) ©IMIMb***- U ^ b7;V * ^ * 

I ffi EB-eBv^ft**«18**l,T«, ^* 5 '- * 

MZu ••• C 2 1 3 . 

16 fflBW2 0 0 3-3 0 20 64 



4#2 002 — 339670 

[0 0 2 7] 

*5>T/l/#UAM*fc--lR55 [2 1] ^StiSft^fe «Ftb<{± 
[0 0 2 8] 

[0 0 2 9] 

mm*. 

(b) (B-i) mm&mit&w. (b-2) -Mt^®, c 

B-3) aiW^^a-fei/ft^* (A) i:Rj£LT-f *>#«:»*-r«fli-Mf, #e>38 
(C) tfc?tt&{* 



ffiSE# 2003-30206. 



%2 0 0 2-3 3 9 6 7 0 



[0 0 3 0] 

(B-i) ^m^M^^ti 

„ S ,„^ M (H, »» C,tTWt " 

,«^*«^^ h»^*r**«*. 

[0 0 3 1] 
(B-lb) — jR^; M 2 A 1 R a 4 

^itfflUT*****. SCiiftMHt^tt- LiAl(C 2 H 5 ) 4 . 

L i A 1 (C 7 H 15 ) 4 »tttW«:t««*' 

[0 0 3 2] 
(B-2) *t7^^9A**^ 

18 ffil£^2 0 0 3 -3 0 2 0 



d$2 00 2-339670 

(2 ) x***-:tm ^^ tbn77 ' 

Lw^^M^C ********** W ****^ 
ftWKT*" ***** 

19 »20 0 3-3 0 2 0 6 



2002-339670 



s _\ 7 9 0 0 6***. # M *3 - 2 0 7 7 0 3 W»8 

• t b x ® * f-** * ' } * * ^ * c * 



[0 0 3 8] 



2 0 



ffifE^ 2003-3020 
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[0 0391 OTi 
WUHM**^ **«lCttSi0 2 . A1 2 0 3 - MgO Zr . x 
O BO CC^CBaCThO^.*^*** 

102 . Al2 0, SiO.-TiO,. Si 0 2 -V 2 0 5 - .iO^rt ■ 

MUMU-o. 3-3. 0cm/ g m ^ mm 
mmt. MCIBBTIOO-IOOOTJ. **U<ttl50 

«r,X«- «.Cl r MSB,,- MnCl, M.Br *» 

21 mfE^2o° 3 - 3 0 2 0 



#2 00 2 — 339670 



^a^WK 'Ja^r-f^, AUdT;i/^*^h, fc^y^K t^5-f h 
. f-f >y*^f K An h *u -f *:/£gl4£Ji^f Ut 
a-Z r (HA s 0 4 ) 2 • H 2 0, a-Zr(HP0 4 ) 2 , a -Z r (K P 0 4 ) 2 • 3 
H 2 0, 0t-Ti(HPO 4 ) 2 , a-T i (HA s 0 4 ) 2 • H 2 0, a-Sn(HP0 4 ) 2 
• H 2 0, r-Zr(HP0 4 ) 2 , r-Ti(HP0 4 ) 2> y-T i (NH^PO^ • H 2 

[0 0 4 2] 

«-fb^«©»WK:ag<Z)«f*t€:*A > r S £ # I/- a > £ „ >f> 
l/-i/a h^ftil btlt TiCl 4 , ZrC^^^H-f 

7ty&mm<K&®. Ti(OR) 4 , Zr(OR) 4< PO(OR) 3 , B(OR) 3 fcif<Z) 
^I7^3*J/K (Rtt«ft**««!if) , [Al 13 0 4 (OH) 24 ] 7+ , [Zr 4 (0 
H) 14 ] 2+ . [ F e 3 0 ( O C O C H 3 ) 6 ] + ^ if ®^M*»f b*>T # > & 2f £> ft 

*ie>«Mfr&4&&-f >*-*l/-S/a>-rsi»»C, Si(OR) 4 , Al(OR) 3> G 
e(OR) 4 &H©^lr;i/3^J/K (Rtt*flS***«fc2f) &£&#0*##?bT 
#feM-&W, s i o 2 fcif<z>nn-f SMatSii:*)^^ 

a > u fc«icjni»Bi*'r * r * y &m<t®& z ffim\r*>M. rti e> 

2 2 ffiiiBif 2 0 0 3 -3 0 2 0 6^ 



§^2002-339670 

So 

[0 0 4 5] 

£ £ (A) *** co emu****. *» w Mam** 



23 m^2 0 0 3-3 0 2 0 6- 
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(5) m& (a) (b) tzmib (o izmnLtcmm^^m^mKmM 

[0 0 4 7] 

_hSB(2) -(5) ©##&lc&v>T», #M^^/i>^<i:%2oJ«±^^ 

B) It, m—x%M^^>x^x%^^o 

_hf2©f&£ (C) izmft (A) (C) 
K.m& (A) £«fctft£# (B) ^SH^c@#:i$Mit ^l/7^V^I 

[0 0 4 8] 

^issu jc#& # i/ ^ -r > <om^mx it. ±m<D «t e> 7 >s^m«a^ 

#5, 

bTJUfcimcte, yn;\">, 7#>> ^•FV, ^^^^^ 

[0 0 4 9 ] 

t> (a) Ri&mmivvhfrmv* it io _8 ~io" 2 m 



£BIE#2 0 0 3-3 0 2 0 6- 



%2 0 0 2-3 3 9 6 7 0 



[(B-D/M] ifSSo. 01 ~ 5 ooo.ff*u<«o. 05 ~*°° 0t ** 

"> ^ ^) * » io ~ 6o °°: 

3)4:. (A) tpasS^^MK* CM) 
io','#*u<t*i~5t*5*^*«-e«''^^ 5 - 

Jo) CB) **»<H>««*»=*. ' < D > 

#»«0. 0 1~1 o. »*b<«o. 

Jo 0 0 -1 fc fc»«*** ** CB) ^(B-3)^«- 

0,-10. **U<*0. 

[0 0 5 1] *^a«e»+ 

> i k g*fe'J o • o o i~i o o*Lg*#*s**>«. 

2 0. #*U<tt3~10CDie«**fe«^®«-* l/7 ^' 

,2 003-3020 
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u^uy, 2-zfr>. l-^yr-y, 3-^^;i/-i-^>, l-^^^y 

, i-z^n-i-Ky^y. s-*?-)v-i-'«y?-y. l-xt^y. l-^y. l-K-r 
iz>, l-T-Y^^y. l-^V-fizy. *"r*e.y, l-x«fn 

5-*-^;i/-2-y fl/tffl/*y, ■f-Y^i/Vu K-riz>\ 2-*^;n,4,5,8-$?* 

# ./-l, 2,3, 4,4a, 5,8, 8a-;*-* #t: Kot7^l/> ; tttf;?-, fc£;lfc£, 

^^^D(2,2,l)-5-/\^>-2,3->^*;i//J?>^7j<^^H(©a, j8 - 

3fS//w *##y;i>M*^;K y;i/^x^;K ^ u ;i/^n-^ntr;w 

* * jmj y^n t?;w ^ * * u ;i/mn-?^;K ;* # ? y jum^f v -f^jvr^ 
¥<Da, p -TfimaJjJVtfym^x'rfls ; WHt\£—Jb* zfu^ym^—J^. # 

uy, p-t^ji/XT-uy, o,p-s?*?-jvx?-vy, o-x^;i/x^i/>, m-x^-^ 
•x^-^y, p-^ns^vy&zn^j %L<«3Ky t;v^;i/x^p> ; * 

xh^fl/X tfx;i/^S#m> tfx;v^S#m^^;K e» 

^ifx^/^^if^^if^WlgS^^^lx^M^; ££#3- 7acx;i/ 

itTfi^ ft £ 3 H % T? £ £ o 
[0 0 5 3] 



ffifE# 200 3-3 0 20 6- 



9*5 2 00 2-339670 



[0 0 5 5] 

TSKgel GMHS-HTRtFTSKgel GMH 6-HTLt 

»*«. WMBO.ilWlsU ,MH^ B «o.^on^*t 

0 0 0««w>4 X 1 0* C OV,TI«y-tt»t»VV 10 0 0 SMwS 

[,].li»(V c) (c " 0) 

ASTM D-12S8<D«*«C»»b. 19 0TJ, 21. 6kg«£T. * 

fett 1 0 k g waT■BiW*^* l ^®«^ £,^ '• 



2 7 ^2 003-3 0 2 06 
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19 Or, 2.1 6kg|fl{Cfe^§MFRl^©^h7>K?:, 12 0X31? 1 

fee 

[0 0 5 6] 

mtfe«#ffC|a^$tlfc^l?^Lfc 0 J. Am. Chem. Soc. , 110, 6255(198 
8), 2-274703 #H§3£ 3- 1 9 3 7 9 7£jfg 0 

^MT*#e>tlfe-ffc;^%©^tt. ' 2 7 OMH z 1 H-NMR (S#«^G S 
H-2 7 0), FD-IIM (B*f?SX-l 0 2 A) *&J8v*TifeJfebfc 

o 

[0 0 5 7] 

C^M l ] 

iifibfe3P77^3 (5 0 0ml) IC. 7;i/:*f- V > 9 . 7 2g (5 8. 
6mmol) £2, 2, 5-A^f>^t-M9. 61 g (1 

3 4mmol) SrgM^^&tlbfco V U U * # y 8 5 m 1 *WmhT^ ? 

^ U ddlC, ^#bfcM7K^bT;U^-^A3 8. 9g (2 9 2 mmo 1 
it'19Hr4i^tfe(l^M). G. C. T!7/l/#l/> M 

?i#^§:?jc7Ki 5 omi mzm^t^y^Lfcinn&x^v-)* 

x-^-;v 5 0 0ml ■C^f*^fc»m*, ^mMS:^^7jc^ h U 

i7^^ 2/ A &»8ff U n - # U - x Art U - # -T-^ffiWS b 



ffii£# 2003-30206 
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fco f%£-&ffiihU- h±\C&hX s\*ry-y 1 0ml X 6HJT*Sfc*£bfc^ m&n 

«miiaft»^ff6*Vfe (12. 0 g, lR5p5 3%) „ 

V MR*^* h;i/(270 MHz, CDClg) : 8 /ppm 1.3(s, 12H) , 1.4(s, 12H) , 

1.7(s, 8H), 3.8(s, 2H), 7.4(s, 2H) , 7.6(s, 2H) 
FD-MS;*/<? h;i/ : M/z 386 (M + ) 
[0 0 5 8] 

(1) f ;M f u ^ n ;5t ^ xr;i/) ^ ^ f ;w ^ ^ t KnsJ'O 
. titiifc3n777n (200ml) tc, # & \l Fn ^ 

y^yjUtVy 3. llg (8. Ommol) ilfl^TK^ b^fc 0 m 

1 fc^rLT*^*-^ T-f >WlXT?2t;{C#£|l 

Ufe(if^t). i^lC, 1. 6 3mol/L0n-7*^'Jf>!7A (^t 
y^Wi) 5. 2ml (8. 5mmol) £ 1 0#frttT8&#tIb£:^> T-fX/U 

-eoriC^bfe^, 6, 6-^^^;i/^;i/^<> 1. 05ml (8. 5mmol 
) fcffitaK^h^fc: Kn75>l Oml icitfrb 1 5^^ltT^Hbfe 0 

0>?£|£&#&^7Kl 0 0 m 1 tfHC&V^^x^U ^X^;i/X~^;i/ 5 Oml 

*-tC£oT*M8?-<&£fcT?, H»&«:S£»;ftfcLT#fe (2. 7g, JR* 6 
8%) . 

h NMR*/^ h;i/(270 MHz, CDCI3) : 8 /ppm 1.0(s+s, 6H) , 1.2-1.4(m, 24H) , 

1.7(s, 8H), 3.1-3.2(s+s, 2H) , 4.0(s+s, 1H) , 5.9-7. 0(m, 3H) , 6.9(s, 1H) , 
7.1(s, 1H), 7.5(s, 2H) 



miE#2 003-30206 



%2 0 0 2-3 3 9 6 7 0 

FD-MS*^? b/I> *• M / z 492 

a*«ofe5'3-i/y* (sorni) 

2- 7ml (4 - 4mmo1 

-k S vKn7?y«#0. 8 (1 - 8mmo1 

u OTW^nn^v^f^tB^^^tit (o. 

4 4 «. .«»3 ■»*> • 1.4(s+s,12H) ,1.5(s, 

iH !Mg:a.*?hM270 MHz, CDClg) . 6 /PP 
6H) , 1.7(s+s, 8E), 2.3(s, 6H), 4.0(s + s. IB). ...(«. »• 2 « ' 

7.6(s, 2H), 8.0(s, 2H) 
FD-MS*^ : M/z 652 (M + ) 
[0 0 6 0] 

64S (6. ....1) 

HiliE#2 0 0 3 -3 0 2 0 6 < 



2 0 0 2-3 3 9 6 7 0 

^ W Ufc«. 6, e-^«^*7*^«. 06g (8. »«.ol) * 
«Uft. «U««i*«H«*"0.1-«»* «*— * 

h*(«0 MHz, CDC1 3 ) : 8 /PP» 0.9-1.5(0, 24H) , 1.6(s + s,8H> , 
3.00>r. 2H), 5.4(s + s, IB, 6.«:»0»0. SO, 7.0-7.4(br + s, 14E) 

FD-MSJl'*? : "/ z 616(11 * 
[0 0 6 1] 

...1) tB *^x-fH 5 .l«^«"^ 

n two*.. r^^wmMOW^;; 1 
int. «*»* (*«•» »^ «e**9'J-> . -^^7"* 

31 ffiE«2003-30206< 



• 
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^^#&nfe#*ft^^6ISIS»UTB»*ft*ft»*fcbT»fe (0. 4 
g, jRapS 6%) . 

h NMRX^# h;i/(270 MHz, CDClg) : 8 /ppm 0.8(s, 6H) , 0.9(s, 6H) , 1.4(s, 
6H), 1.5(s, 6H), 1.6-1.7(m, 8H) , 5.6(dd, 2H) , 6.2(s, 2H) , 6.3(dd, 2H) , 
7.3-7. 5(m, 6H), 7.9(d, 2H) , 8.0(d, 2H) , 8.1(s, 2H) 
FD-MS*^* bJV : M/z 776 (M + ) 
[0 0 6 2] 

(Di/Pu^i/VTydsZuKyfi 5- fr* 9 # M K D V * 

yi/7Jl*U~)\s)<D&m ; 

HfHbfet#t77Xn (10 0ml) *9 9 *K KnS? 

^>^/7;p^-ly>0. 73 g (1. 9 mmo 1 ) ilBftTK-x- b^7t FD77>20 

MM). 3ItC, 1. 5 8mo l/L©n-^;i/'Jf^A ('N 
$0 1. 3ml (2. lmmol) *ffiTLfc^ 7>fX;UHbtS^2 

7B^M#bfc(ft*§&it?K), r©^5y-&r>fx;u^i^, 6, 6 
-i/^n^^^;i/^;i/^>o. 3ig (2. lmmol) feBtak^ h'^t: Fn y 
?y 1 Oml JC»#Lfe»«&*Tl/fe. T W $:^Lt§i 

x>^u M-f^ 5omi ? «r^s itii it, #j&bfc^«&ra&i& 

*9^^n^hy97^-T?»»^s*7?a»4fc : fe^lil#fcO'r#fe. (o. 6 

3 g, JR$6 3%) . 

h MRXK? h;i/(270 MHz, CDCI3) : 8 /ppm 1.2-1.4(m, 24H) , 1.4-1.7(m,6H) , 
1.71 (s, 8H), 1.8-1.9(m, 4H) , 2.3-3. l(s+s+s, 2H) , 3.8(s+s, 1H) , S.9-6.0( 
m+m, 1H), 6.4-6.6 (m+m+m, 1H) , 7.0-7.2(m, 2H) , 7.5(s, 2H) 



ffi^#2 0 0 3-3 0 2 0 6- 



%2 0 0 2-3 3 9 6 7 0 



««i,MM«*»« <ioo-i) «c ^"^^f" 
„.i> «r,« r«^twi«* 

- /rffc**- a o 1 «■ f o 8 4 mm o 1 ) 

1 H m*** (-M270 MHz, CDCI3) - 8 /PP. !.«.«* «> ■ ^<'' »' 
,,-!.„(., 4H), 2 .4-,5(., 2H), 3.X-3.3C 2 H> . S.B-3.7 . 2H , 4. ( .1 
H), 5.0(dd. IE), ..««. ID. 6.2(dd, IB. 7.1C. IB. 7.I<M». 
1H), 8.0(s, 1H) 
FD-MS^/<^ : H/ z 692(M + ) 
[0 0 6 4] 

CDs; Cp-bU;v) (j/ira^^^vx-^; 

2. 9 8g (7. 7mmol) &A*K rh7crM^ 

33 |fJE#20 0 3-3 0 2 0 6 
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&mm<DmWL£L1t. &*?re?M>bfc#e>, 1. 5 6mol/l0n-^iJ 

f-trk/^vyfims. 2mi (8. lmmoi) z&*Ktox.fem.. mmm 

a^TI^7^^i#bti^M5:#fe 0 -Jl/ F^4 7J 

bfc#&, fftfh5tKD75>S0mllC»»S'ftfe6, 6-5J-P-MJ/I/ 
yjU*y2. 40g (9. 3mmol) fe»T*^&ffl^t 2 O^H^tft^f 

tj;if;i/X-f^ 1 0 Oml Srinxfeo #e>*ifcHjg<Z>?§f££ 3 0 Oml^l 
S:*100ml1f2ia. il^&Tfc 1 0 0 m 1 T'ltllSfcVV i/ V 

TWfeHiftft^^^TftJfel^bT, BB«fceftH#iitt#fe (3. 6g, 42 

$7 1 %) „ 

X H NMRX s< 9 h;i/(270 MHz, CDClg) : 8 /ppm 0.8-1. 7(m, 24H) ,2.1-2. 4(br,8H) , 
2.7-3.1 (br, 1H), 5.2-5.4(m, 1H) , 5.8-6.5(br, 4H) ,6.7-7.5(br,10H) ,7.29(s 
, 2H) 

FD-MS*/^ b)V : M/z 644 (M + ) 
[0 0 6 5] 

(2)$; (p-hu;v) ^^i^X$/^n^>^^3i-;i/)(^^^^^;i/^-^^t: K 

^H^Siifc 1 0 0 m 1 77^ 3 I ^ciif tlfet, ( 

^>y7Ml/-^)l. Og (1. 6 mmo 1 ) £A*l> ^xf ;i/X-r;i'3 
Om.UMtiM0itiibfc t MiWl^^fe, 1. 56mol 
/l©n-^;VU^^A//\^r-9->^?g2. 1ml (3. 3mmol) £&*JC 

t7A • ^ h^t: KD7 7^# (1:2) 0. 55g (1. 5mmo 1) £#H;t 



ffiliE# 2 0 0 3-3 0 2 0 6/ 
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o 3CDt1S©^I&iETt*f*b, Bl$^&ffc«Kfc@ift£:bT^fc (0. 8 3 
g, JRS(S7 0%) 0 

h MR*/*? h/V(270 MHz, CDC1 3 ) : 8 /ppm 0.82(s, 6H) , 0.93(s, 6H) , 1.40 
(s, 6fl), 1.46(s, 6H), 1.5-1. 7(m, 8H) , 2.32(s, 6H) , 5.53(t, 2H) , 6.17(s, 
2H), 6.25(t, 2H), 7.1-7. 3(m, 4H) , 7.6-7.8(m, 4H) , 8.03(s, 2H) 
FD-MSX^^ bJV : M/z 804 (M + ) 
[0 0 6 6] 

• OmUiAU x^ 1 0 0 U V hJl/mmo>AT*ffiMZl£. 7 5°CT?1 

o&totimtsnix&KlL. ^tuc, *^;vy;i/5 y *rVy<D h)vx.ymm (a l 

= 1. 21mol/l) fel. 3mmol»U 7&VNT*J:iBl^M 2 T^ffcb 

m-^&nMbfe. i o o v v ^/H&iw<&*T^»tc#a&u 

e>4rfc 0 fi^f£&4 2. 4 ki-PE/mmo 1 - Z r • h rT*&U> 
feji<y^-©[7?]l±3. 9 2dl/gt^ot 
[0 0 6 7] 

c^^2] -x^>m-£- 

±IH^M3^^bfe^7oc-;v^^U'>(i/^n^>^^x-;b)(^^^^ 

^y*e-JR*tt4. 15gt% lMftti4 1. 5 kg-PE/mmo 1 -Z r 
• hrl'fefj, ft&*lfc>Ky V-<Z> [77] ttl 0. 5 d 1/gt-feofc. 



ffi§E4# 2003-30206 



^^2 0 0 2-3 3 9 6 7 0 



[0 0 6 8] 
[0 0 6 9] 

(A1 .1 2Uol/D*0. 52mm ol^i^^ 

& 2 . 3 2gT?, m^?Stt» 87.0kg re/ 
, #f,^'J-7-©UlliH. 5dl/gTJ*ofe. 

[0 0 7 0] 

. ,o«i»W.«BMM'«»- ;K y t — l . 64 «*»***\ 

-©In] l»S. 0 8 d l/gT'&ofco 

36 ^2 0 0 3- 3 0 2 0 6- 
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[0 0 7 1] 
[0 0 7 2] 

PE/mmol-Zr • hrT?»»J, #b*\.£-5*>» < 
[0 0 7 3] 

! B.»ol/l)*5. 00 M ol,«^W»^ 

^ » ><■ >. t-i n vi-m K Jb-r 5 . 0 n m o 1 i o 

^l/ri;v) 3 - >? ^ x ^ ^ D J b ® h ;i 

3 7 H1IIW2 00 3-3 0 2 0 6. 
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U> mbftfrtiiV V-© [77] tti. 53dl/gt?Sofc. 
[0 0 7 4] 

u K&jav^fcjgwM** ±«a*ifi«3fcH«(i<z)*«T?fi^«:ffofc. ^©^m. iK 

UT-JRS&4. 2 0 g T», S^ffite 0 . 8 4 k g -P P/mmo 1 -Z r • 
[0 0 7 5] 

2 0 tfXJT3miTOSfllbfe^U*8. 5kg&33 1 <B h/bx^TfttaMKK: U 

1 

fc^> *^;vy;b^ ^ 3fi*->i£?£ (A 1 = 1. 4 2 mo 1/1) 82. 7U3 
O^tiTtfc, «tV^T?l . 5B?M^WT 1 151C*T*#Mb , 4 BSr 

Tl&;£bfc 0 ff&ti&Bi^ilURA^ft h;i/x>T*3ini#im Wvx>t*S 
MfcbTHftjttJEJftd' (a) 5 0 1). 

3fc#K:5S*tt#|U;fel 0 OmlODZloP^^^ncfilc, h/l/X>2 Omltl 
«S1tfc±iaT?W»U«:ia#«««^ (a) £T;i^xi?Ag||ttT*l 4. 3 6m 
molAtl, *<0»»tt*«#b&#e>* tST (2 3'C) , _L»6ja« 3 * 
ibfe^xiMf ^>(i/^n^>*i?i-^)(t^^W^^t Fa 
Wl/7Ml/-^)^2-9A^n'J F(D2mmo 1/1 h^/X>^?R 
S29. Oml (0. 0 5 80mmol)illl^m 6 0^bfc Jg#£{§* 

gfe^Sr4®ffV^ #&ft£&&ftMgE& 1 0 Oml(Dn-A7'$>tC'JX7iJ-b 

8&S£$i?i?£fcbT. BBffcitttfM^ (b) 

[x^ly>//\dr-fe>^a-^] 

^ICSSRfllSlbfc 10 0 Oml (DtSt- iy-^SCn-^:/* > 5 OOmU 
A*V, lmol/1 h'J^V7*W^^-7A0. 2 5ml (0. 2 5 mm o 

3 8 fflfflElf 20 03-30206- 
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Zt|(?1.0B2>mol«a) 1^ ^ /<tm 2 Gr4lo j: 

t . . . hb jja. i + «-&-tiU±8. Okg/ cm 

g-Polymer/mmol-Zr • hrUftofe. 

_ .. CD Steffi Mw/Mn&I^L'^ 

**m*. mfr 21 ,o. oi (i/io*) wt, mmo. 

, Mw= 6 6 8,7 0 0. Mw/Mn=2. 4 5Tf*ofe. 
[0 0 7 6] 



g -Polymer/mmol-Zr -hr-efeofe. 

*®tt*. MFR 10 0. 0 1 («/10*>UT, ^0. 
Mw-2 0 1.6 0 0,Mw/Mn-l. 8 8t»ofe. 



[0 0 7 7] 

hums J -x^i/v/^******" 



3 9 



^2 0 0 3-3 0 2 0 



%2 0 0 2-3 3 9 6 7 0 

\ 




hg -Polymer/mmol-Zr -hr-Cfcofe. 

MFR 2 1.6 U * u x v& 
, Mw =9 6 5,6 1 4. Mw/Mn=2. 9 7«,fe. 

[0 0 7 81 
5] -x^l/V/^**^*^ - 



-Polymer/mmol-Zr -hr-e&ofc. 

*<D»*. MFR 21 . 6 0. 0 1 (g/104) . **0. 
w-3 8 7,2 0 0, Mw/Mn-1. 9 7T?*ofe. 

[0 0 7 9] 

40 fflKW20 0 3-3 0 20 
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mmm<x>mm 

m^t-$Mi*mMM6 t.mm<Djjm'vm&*ft\\ mftmmi&& (f) 

(b) ©f^t>y{C±IBT*#fe@#:M^d9- (f) SrZrH^l. 0 

H#£fTo£:o #£>*lfc3tfy>r-«:2 5. 4gt^ofc. S^^te 2 4 . Ik 
g — Polymer / mm ol-Zr • hn?&ofe„ 

WI, MFR 1Q 0. 0 1 (g/lO^^T, ^S0. 9 2 5 g/cm 3 ( 
Mw= 1 6 6,54 0, Mw/Mn = 2. 2 4t'feofc 
[0 0 8 0] 

mmmanm 

ViKDmMJtftO. 85: 1 ©f^t«$tlfe@M^3 3 mg SrAtlfc. Z. 

mmr-Z l 0 OT3ja±*l*$fc|*l,fe2 0 0 Oml0t- U-^JC, ±W©Bff(t 

1 mo 1/1 hU>f V7*f;i/7;i/5-7Al ml (1. Ommol) 
£M^bfcX^y-£«!bfc. :7a l/> 5 0 0 g (1 0 0 0ml) 

t7K^0. 3 ON 1 fc^LT, 7 0iCtC#filti^l:i$&bfe o 4 0M 

12H?fl8«5»bfc. aKyv-JR*tt2 0 9 I^jlttttS 5 6kg-PP/ 



ffiiE# 2003-30206 
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[0 0 8 1] 



ttvvt «W50 0! (1 000ml) 

mo i-z r -h r T-. eeoo^PP/.-iS'"^- 

[0 0 8 3] 



ffiffc#2 003-3020 



0 0 2-3 3 9 6 7 0 



1*11 




[0 0 8 4] 



1*2] 




, fr JfegH6 tm£ J E2li!i 1 1 1 ..-..,™^-ju«j|a=y».MWJF 



[0 0 8 5] 



1*3] 




[0 0 8 6] 



4 3 



^#2 0 0 3-3 0 2 0 
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M 



ft»&200 3-3 0 20 



» 
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mm: 
mm: 



(JhfB-«5$ CI] ^CfeV^T. R 1 , R 2 > R 3 , r\ R 5 . R 6 . R 7 R 8 , R 9 

, r 10 . r 11 , r 12 > R 13 , R 14 ii7K^ mit*m& frjm&mmfrbm&n 

, ^^TlH-T-fcM&oTV^fci:^ R 6 . R 7 . R 10 , R n ^&a«*l*« 

mtKwzffiii?hTmzm&,i;T : b&<, Yitmrnm^-x^^. Mini, zr 




• • • • [13 
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ffi 0 A 



[0 0 0 0 0 5 8 8 7] 



l.«¥*H 1 9 9 7^10^ 10 



ffiS£#2 0 0 3-3 0 2 0 6^ 



